HEAT   (B)

in temperature between the various portions of the boiler cause unequal
expansion and detrimental stresses are produced in the metal.

The valves of motor engines often tend to become overheated, and to
prevent this the valve is drilled down the centre of the stem and filled
in with copper, a better conductor than steel. This arrangement allows
the heat to be conducted away.

The flame safety lamp, invented by Sir Humphry Davy, is a prac-
tical example of the wire gauze experiment described above. The
gauze of the lamp does not allow the flame inside to spread to the out-
side. This is essential, as inflammable gases are present in the mine and
explosions are thereby prevented.

CONVECTION OF HEAT

If a rectangular glass tube ABCD, with
a reservoir R in its upper branch, is filled
with water (Fig. 138) and a small quantity
of red ink is placed in the reservoir, when
the corner D is heated the coloured water
descends the branch BC. The water at D
expands, decreases in density and rises up
the branch DA and a cold*water current
descends BC to take its place. This mode
of transfer of heat is known as convection.
The heat is carried by the stream of
moving particles, which is called a con-
vection current.

FIG. 138.
CONVECTION CURRENTS IN

WATER.

PRACTICAL APPLICATIONS
The domestic hot water supply is shown in Fig. 139. Water is heated
in the boiler A and passes up the pipe B, into the top of the cistern C,
and a branch current passes through the radiator R. Hot water from the
cistern then passes up the pipe D, a branch current runs along the pipe
E to the sink, bath, etc., while the remainder passes up the pipe F to the
cold water tank at the top of the building. A cold water current descends
the pipe H and enters the bottom of the cistern. Another pipe K con-
veys cold water from the bottom of the cistern to the bottom of the
boiler.
It should be noted that the hot water at the top of the cistern is less
dense than the cold water at the bottom and mixing cannot take place.
Also, in this type of heating system the hot water pipes leave from the
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